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© To make it . possible to receive a modulated 
signal which is obtained by suppressing a carrier 
signal such as a high definition TV signal which is 
digitally demodulated such as QAM (quadrature am- 
plitude modulation), a receiver of the double super- 
heterodyne system having the first and second mix- 
ers 9 and 13 is a basic constitution. A band pass 
filter having a flatness in pass band and a small 
deviation of group delay which will prevent the de- 
modulation of a high definition TV signal from deg- 
radation is used a first intermediate frequency filter 
1 1 . An SAW filter is used as a second intermediate 
frequency filter 16. The third mixer 28 for converting 
a second intermediate frequency signal to a third 
intermediate frequency signal in frequency is in- 
stalled and the frequency of the third intermediate 
frequency signal to be converted is set to a value 
lower than the frequency of the second intermediate 
frequency signal. The demodulator 33 for a high 
definition TV signal is installed so as to demodulate 
a high definition TV signal included in the third 
intermediate frequency signal. 
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BACKGROUND OF THE INVENTION 

The present invention relates to a receiver 
wh.ch can receive a high definition TV signal and 
more particularly to a high definition TV signal 
receiver which can receive a high definition TV 
signal wh.ch is compressed to a band width which 
is the same as that of a TV signal of the standard 
system such as the NTSC system and a TV signal 
of the standard system even when they are mul- 
tiplexed and transmitted within the co-channel 

Furthermore, the present invention relates to a 
high definition TV signal receiver which can selec- 
tively receive a high definition TV signal and a 
standard TV signal and relates to a high definition 
TV signal recover which can share and receive a 
high definition TV signal which is compressed to a 
band w.dth which is the same as that of a TV 
signal of the standard system and a TV signal of 
the standard system (a TV signal of not only the 
NTSC system but also another standard system 
which is modulated in amplitude is included). 

DESCRIPTION OF THE RELATED ART 

As television broadcasting and CATV broad- 
en" 9 . eXpa " ded recentl * broadcasting 
wSt "I 6,n9 multi P ,exed - correspondence 
w th it. to reduce ,mage interferences and reception 
mergences due to leakage of a local oscillation 
signal even at the time of multi-channel reception 
a reaver of the double super-heterodyne system 

However the aforementioned prior art is used 

Is thf^ Si9na ' ° f th6 Standard svstem «* 
as the NTSC system and reception of a signal 

wh,ch_,s digitally modulated such as a high defini- 
tion TV s.gnal ,s not taken into account. Multiplex- 

system and a high definition TV signal in the co- 
channel are neither taken into account. 

SUMMARY OF THE INVENTION 



a k- I! ??? ° f the Present invention is to provide 
a high definition TV signal receiver which can st 
lectively receive one of a TV signal of the standard 
system and a high definition TV signal 

To accomplish the above object, the present 
nvention uses the double super-heterodyne sys- 
tern as a basic constitution so as to receive a high 
definition TV signal, uses a band pass filter having 
a flatness ,n pass band characteristics and a small 
dev ation of group delay characteristics which pre- 
vent the demodulation of a high definition TV signal 
from degradation as a first intermediate frequency 
filter, uses a high definition TV signal filter (surface 
acoustic wave filter, etc.) as a second intermediate 



frequency filter, installs a third mixer for converting 
a h.gh definition TV signal to a third intermediate 
frequency signal, and installs a high definition TV 
signal demodulator in the demodulation section. 

To share and receive a high definition TV sig- 
nal and a TV signal of the standard system, the 
present invention uses the double super-hetero- 
dyne system as a basic constitution, uses a band 
pass filter having a flatness in pass band char- 
10 actenst.cs and a small deviation of group delay 
characteristics which prevent the demodulation of a 
high definition TV signal from degradation as a first 
intermediate frequency filter, uses a high definition 

is mJT\ , a ^ a fi,ter (surface acoustic 
re filter, etc.) for a TV signal of the standard system 

such as a TV signal of the NTSC system as a 

second intermediate frequency filter, installs a third 

mixer for converting a high definition TV signal to a 

a. ' irn ! nter ^ diate frequency si 9 nal - inste »s a high 
20 definition TV signal demodulator in the demodula- 
tion section, and an AM demodulator for a TV 
signal of the standard system in the demodulation 
section. 

25 nitinn U ?v h / erm0r ^ l ° Shar6 reCeiV9 3 hi 9 h «*- 

251 J" 9 "* 3nd 3 W si9nal of the s ' a ndard 
system, the present invention uses the double su- 
per-heterodyne system as a basic constitution, 
uses a band pass filter having a flatness in pass 
band characteristics and a small deviation of group 
30 delay characteristics which prevent the demodula- 
tion of a high definition TV signal from degradation 
as a first intermediate frequency filter, uses a high 
definition TV signal filter as a second intermediate 

as iTr°/, fmer * inSta " S a third mixer for converting 
35 a h,gh definition TV signal to a third intermediate 
frequency signal, and installs a common demodula- 
tor for a high definition TV signal and a TV signal 
of the standard system in the demodulation sec- 
tion. 

"0 The present invention having the aforemen- 
tioned constitution can selectively select a TV sig- 
nal of the standard system and a high definition TV 
signal even when they are multiplexed and trans- 
mitted in the co-channel or even when they are 
"5 transmitted independently. y 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the first 
embodiment of the high definition TV signal re- 
ceiver of the present invention.. 

Fig. 2 Is a block diagram showing the second 
embedment of the high definition TV signal re- 
ceiver of the present invention. 
* Fig. 3 is a block diagram showing the third 
embodiment of the high definition TV signal re- 
ceiver of the present invention. 
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Fig. 4 is a block diagram showing the fourth 
embodiment of the high definition TV signal re- 
ceiver of the present invention. 

Fig. 5 is a block diagram showing the fifth 
embodiment of the high definition TV signal re- 5 
ceiver of the present invention. 

Fig. 6 is a block diagram showing the sixth 
embodiment of the high . definition TV signal re- 
ceiver of the present invention. 

Fig. 7 is a block diagram showing the seventh io 
embodiment of the high definition TV signal re- 
ceiver of the present invention. 

Fig. 8 is a block diagram showing the eighth 
embodiment of the high definition TV signal re- 
ceiver of the present invention. is 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The embodiments of the present invention will 20 
be explained hereunder with reference to the ac- 
companying drawings. An example of a TV signal 
of the NTSC system (hereinafter referred to as just 
an NTSC signal) will be used for explanation as a 
TV signal of the standard system. 25 

Fig; 1 is a block diagram showing the first 
embodiment of the high definition TV signal re- 
ceiver of the present invention. Numeral 10 in- 
dicates a TV signal input terminal, 20 an input filter, 
30 a variable gain amplifier, 40 a mixer, 50 an 30 
intermediate frequency filter, 60 an intermediate 
frequency amplifier, 70 a mixer, 80 an intermediate 
frequency filter, 90 an intermediate frequency vari- 
able gain amplifier, 100 a mixer, 110 an intermedi- 
ate frequency filter, 120 an intermediate frequency 35 
variable gain amplifier, 130 a local oscillator, 140 a 
PLL synthesizer, 150 a standard oscillator, 160 a 
local oscillator, 170 a PLL synthesizer, 180 a Stan-, 
dard oscillator, 190 a local oscillator, 200 a change- 
over switch, 210 and 220 fixed value generation 40 
circuits, 230 a control circuit, 240 a channel selec- 
tion signal input terminal, 250 an AQC change-over 
switch, 260 an amplification and smoothing circuit, 
270 a detection circuit, 280 a filter, 290 a high 
definition TV signal demodulator, and 300 a high 45 
definition TV signal output terminal. 

In the drawing, the digitized high definition TV 
signal is compressed in data, digitally modulated 
by QAM (quadrature amplitude modulation), QPSK 
(quadrature phase shift keying), or. OFDM (ortho- 50 
gonal frequency division multiplexing), and has a 
band width which is almost equal to that of an 
ordinary TV signal. This high definition TV signal is 
inputted from the input terminal 10 and divided into 
a VHF band and UHF band by the input filter 20 55 
(furthermore, the VHF band may be divided into a 
low band, medium band, and high band) and only 
signals in the band including the desired channel 



are extracted and supplied to the variable gain 
amplifier 30. 

The input filter 20 is controlled in the control 
circuit 230 so as to become a suitable pass band 
by a channel selection signal which is inputted 
from the input terminal 240. The number of chan- 
nels to be supplied to the variable gain amplifier 30 
is reduced by the input filter 20. By doing this, 
mutual modulation interferences between input sig- 
nals which are generated in the subsequent circuits 
can be reduced. 

A signal whose band is restricted by the input 
filter 20 is amplified or attenuated to a suitable 
signal level by the variable gain amplitude 30 and 
then supplied to the mixer 40. 

On the other hand, the local oscillator 130 is 
controlled by the control circuit 230 and the PLL 
synthesizer 140 so as to oscillate at the frequency 
corresponding to the desired channel by the chan- 
nel selection signal which is inputted from the input 
terminal 240. The PLL synthesizer 140 compares 
an oscillation signal having a stable frequency from 
the standard oscillator 150 which is divided and an 
oscillation signal from the local oscillator 130 which 
is divided and controls the oscillation frequency of 
the local oscillator 130 so that the error thereof 
becomes zero. When the dividing ratio thereof is 
changed suitably by the control circuit 230, the 
local oscillator 130 can oscillate at the frequency 
corresponding to the desired channel. 

The mixer 40 mixes an output signal of the 
variable gain amplifier 30 and a local oscillation 
signal from the local oscillator 130 and outputs a 
first intermediate frequency signal. The frequency 
of this first intermediate frequency signal is set to 
more than the upper limit of the terrestrial broad- 
casting band of an NTSC signal or the CATV 
broadcasting band so as to reduce image interfer- 
ences and to prevent reception interferences due 
to leakage of a local oscillation signal. For example, 
in the frequency allocation in Japan and USA, the 
960 MHz band, 1200 MHz band, 1700 MHz band, 
2600 MHz band, or 3000 MHz band is used. 

The intermediate . frequency filter 50 extracts 
only the desired channel of this intermediate fre- 
quency signal and supplies it to the intermediate 
frequency amplifier 60. The intermediate frequency 
filter 50 is a band pass filter having a flatness in 
pass band characteristics and a small deviation of 
group delay characteristics which prevent the de- 
modulation of a high definition TV signal from deg- 
radation and a dielectric resonant filter or a surface 
acoustic wave filter is used. The output signal of 
the intermediate frequency filter 50 is amplified by 
the intermediate frequency amplifier 60, supplied to 
the mixer 70, and mixed with a local oscillation 
signal from the local oscillator 160 so as to be 
switched to a second intermediate frequency sig- 
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nal. 

The frequency of the second intermediate fre- 
quency s,gnal is set to a frequency which s ht 
same as that when a TV signal of the c lent 
standard system is received. Concretely, in USA i 

InVTSC^ ^ " ^ ^ aS ^ 
MH 2 N band " " * ^ 

PLI The £ Ca - 0SCi " at0r 160 is controlle d by the 
p LL synthesizer circuit 170. The PLL synthesizer 
140 compares an oscillation signal having a stable 

ST r Standard ° SCillator 18 ° s 
osc later 160 wh.ch is divided and controls the 

that' hT fr T nCy °' th9 ,0Cal oscillat °' ll so 
that the error thereof becomes zero. 

For the second intermediate frequency sianal 
only the desired channel is extracted by S 
mediate frequency fi.ter 80 and the signal is Z 
Phf ed or attenuated by the intermediate frequency 
vanable gain amplification circuit 90 so as to b s2 

mixer lOa^ ,eVe ' ^ *" inpUtted to lhe 
The intermediate frequency filter 80 also re- 
quires a flatness in pass band and a sma? de- 
viation , of group delay which prevent the demodula- 
te characteristics of a high definition TV signal 
mom degradation and it is necessary to eliminate 
.nterferences from the neighboring ineUo Tat 
the mtermediate frequency filter 80 consists oTa 
surface acoustic wave filter or others so as o pass 
only the band of the desired receiving channel 

The mixer 100 mixes an output signal of the 
-ntermediate frequency amplifier 90 and a bS 
oscillation signal from the local oscillator 190 S d 
outputs a third intermediate frequency signal. The 
third mtermediate frequency signal is lower in irl 

sTn7 T.^ second intermediate *£S 

SI TT ^ frequency c °incides 
with the symbol rate of a high definition TV signal 

^r?*' iS Sim P ,ified - As Scribed 
later, when the frequency band is set to a fre- 
quency band in which the FM modulation nUZ- 
sary to write on a recording medium such as a 
magnetic tape or optical disk can be easily ex- 
ecuted, the write circuit is simplified. mZ the 
frequency of the third intermediate frequency s g! 
nal is set low, various signal processing can be 
executed easily by using an operation amplifier 
which can process an analog signal with high preci- 
s on as an amplifier installed on the subsequent 
stage of the mixer 100 or by converting an analog 
signal to a digital signal. 9 

mJU I W . intermediate I'KVMcy signal is sup- 
ped to the intermediate frequency filter no and 
only a signal of the desired channel is extracted 
amplriied or attenuated by the intermediate fre- 
quency variable gain amplifier 120 so as to be set 



to the desired signal level, and then demodulated 

W siona, T h 1 TV by ,he ^ ««2 * 
TV signal demodulator 290 and outputted from the 

output terminal 300. An oscillation frequency fine 

* tuning signa. of the local oscillator 190 and a gain 

co trol signal of the intermediate frequency vari- 

T2 9 t m w Plifier 120 m ° Utputted fr <™ the high 
definition TV signal demodulator 290 

w in *Tr al ° 9 d ! 9M COnverter • which is no * shown 
10 in tte drawing, for converting an analog signal to a 

2E.T 1 be,v ir *• intermediate fra ^-y 

vanable gam amplifier 120 and the high definition 

Zl g l:TT lor , 290 may 56 instai,ed - •* 

, 5 « < , ' eVel °' an in P ut si 9"al of the 

» analog dig(ta , converter „ c » J 

ton error ,s changed and the normal operation of 
he demodulator may be disturbed. However since 
he intermediate frequency variable gain amplifier 
20 is installed, the gain is fine-tuned so as to 
» k eep the amplitude level unchanged 

signal demodulator 290 is not stable, so that an 

- osctr rT fine tunin9 si9nai ° f ■*£ 

JSSJ^ 3 9ai " COn,ro, si 9" al of the 

mlv no? h! Variab,e 9ain am P |ifi ^ 

may not be as specified. Therefore, these control 

2 o1nV re ? t8rrUPted by ^ ^ange-over switch 
30 value In ' ^ ° f * an 0Utput Si 9" al of *• ««S 
2 9 r at '° n C ' rcuit 21 0 becomes a gain con- 
trol signal of the intermediate frequency variable 

SKSE 1 " • and . an output si9nai - 

value generation circuit 220 becomes a frequency 
fine toning signal of the local oscillator 190. 

cuftSS" Channe ' iS Chan9ed ' the ^ntrol cir- 
cuit 230 sends a signal indicating that the channel 
« changed to the high definition TV signal de 
modulator 290. By doing this, the high defiS, * 
signa, demodulator 290 enters the initial state an^ 
« the demodulation can start smoothly. 

A high definition TV signal outputted from the 
output terminal 300 is subjected to data Scorn! 

« ° T V • an0US,y • and si 9 rtal is displayed on 
« a display unrt which is not shown in the drawing 

v aria M ° UtPUt S, ' 9na ' °' *• '"termediate frequency 

detected by the detection circuit 270. and sub 
» lected to suitable amplification and smooTng pro- 

2 To amP,ifiCati ° n 3nd Smoothi "9 'rcuit 

260 so as to form a gain control signal. This aain 
control signal is supplied to one of the variab e gain 
amplifier 30 and the intermediate frequency va i- 

Z A| a c n ch mPlifier 90 " 3 93in COntr °' sf 9nal b 
me mqc change-over switch 250. 

When the signal level of the third intermediate 
frequency signal from the intermediate frequency 
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variable gain amplifier 120 is increased, a gain 
control signal which is obtained by the filter 280, 
the detection circuit 270, and the amplification and 
smoothing circuit 260 is supplied to the intermedi- 
ate frequency variable gain amplifier 90 by the 
AGC change-over switch 250. After the gain attenu- 
ation amount of the intermediate frequency variable 
gain amplifier 90 is maximized, the AGC change- 
over switch 250 supplies the gain control signal to 
the variable gain amplifier 30. 

When the signal level of the third intermediate 
frequency signal is decreased, the gain control 
signal is supplied to the variable gain amplifier 30 
by the AGC change-over switch 250. After the gain 
of the variable gain amplifier 30 is maximized, this 
gain control signal is supplied to the intermediate 
frequency variable gain amplifier 90 and the gain of 
the intermediate frequency variable, gain amplifier 
90 is increased. 

By controlling the gain by the variable gain 
amplifier on the subsequent stage, the noise figure 
of the whole receiver can be prevented from deg- 
radation. 

The gain control signal to the variable gain 
amplifier 30 is detected at a comparatively long 
time constant, and the gain control signal to the 
intermediate frequency variable gain amplifier 90 is . 
set to a comparatively short time constant, and 
when the signal level is changed in a short period 
like a flutter by an airplane, the intermediate fre- 
quency variable gain amplifier 90 on the subse- 
quent stage follows the change thereof. 

The pass band of the filter 280 is set in the 
section in which the video carrier on a high level of 
an NTSC signal which may be transmitted through 
the co-channel is excluded. By doing this, when a 
high definition TV signal is received, the gain 
change of the receiver due to an NTSC signal 
which is transmitted through the co-channel is re- 
duced. A band pass filter or notch filter is used for 
the filter 280. 

For a high definition TV signal, a case that it is 
transmitted through the co-channel as that of an 
NTSC signal is taken into account. To avoid inter- 
ferences from the NTSC signal, a spectrum of high 
definition TV signal is not arranged in the neighbor- 
hood of a video and an audio carrier and a chro- 
matic subcarrier on a high level of the NTSC sig- 
nal. Therefore, it is necessary to install a notch 
filter for eliminating the carrier and subcarrier of the 
NTSC signal in the high definition TV signal de- 
modulator 290. 

As mentioned above, in this embodiment, to 
pass a high definition TV signal through the inter- 
mediate frequency filters 50 and 80, a band pass 
filter having a flatness in pass band and a small 
deviation of group delay which prevent the de- 
modulation characteristics of the high definition TV 



signal from degradation is used. 

When the second intermediate frequency sig- 
nal is converted to the third intermediate frequency 
signal having a lower frequency by the mixer 100, 

s various signal processing can be executed easily 
by using an operation amplifier which can process 
an analog signal with high precision on the subse- 
quent stage of the mixer 100 or by converting an 
analog signal to a digital signal. 

70 Furthermore, by using the filter 280 for elimi- 

nating the carrier part on a high level of a TV signal 
of the standard system such as an NTSC signal 
which may be transmitted through the co-channel 
when a gain control signal is detected, even when 

75 the two signals are transmitted through the co- 
channel, the gain control error can be reduced and 
the desired high definition TV signal can be de- 
modulated. 

By doing this, even when a TV signal of the 

20 standard system such as an NTSC signal and a 
high definition TV signal are transmitted through 
the co-channel, the cross modulation by the two 
signals can be reduced and the high definition TV 
signal can be demodulated at a low error rate. 

25 Fig. 2 is a block diagram showing the second 
embodiment of the high definition TV signal re- 
ceiver of the present invention. The same numeral 
is assigned to each part corresponding to Fig. 1 so 
as to omit duplicate explanation. In this embodi- 

30 ment, the oscillation frequency, of the local oscilla- 
tor 160 is finely tuned by an oscillation frequency 
fine tuning signal from the high definition TV signal 
demodulator 290. 

Rg. 3 is a block diagram showing the third 

35 embodiment of the high definition TV signal re- 
ceiver of the present invention. Numeral 131 in- 
dicates a local oscillator, 141 a mixer, 151 a local 
oscillator, 161 a PLL synthesizer, and 171 a stan- 
dard oscillator. The same numeral is assigned to 

40 each part corresponding to Fig. 1 so as to omit 
. duplicate explanation. 

In the drawing, the first local oscillation signal 
from the local oscillator 131 and the second oscilla- 
tion signal from the local oscillator 151 are mixed 

45 by the mixer 141 and the synthesizer compares a 
signal having the differential frequency thereof 
which is divided and an oscillation signal having a 
stable frequency from the standard oscillator 171 
which is divided and controls the oscillation fre- 

50 quency of the local oscillator 131 by the PLL 
synthesizer 161 so that the error thereof becomes 
zero. 

The local oscillator 131 is controlled by the 
control circuit 230 and the PLL synthesizer circuit 
55 161 so as to oscillate at the frequency correspond- 
ing to the desired channel by a channel selection 
signal inputted from the input terminal 240. When 
the dividing ratio in the PLL synthesizer circuit 1 61 
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s suitably changed by the control circuit 230 the 
local oscillator 13. can oscillate at the requency 
corresponding to the desired channel. * 
In this embodiment, in addition to the effect 
obtamed in the firs, embodiment shown in Fig [ i 
« used t at the difference between the fieqL C J 
of he first local oscillation signal and the frequent 

t Hn^ 'T' ° Sd,,ati0n Si9 " a » is 
stent in the co-channel and the numbers of PLL 

syntheses and standard oscillators can be 

duced lower than those in the first embodiment. 

Fig. 4 .s a block diagram showing the fourth 

embedment of the high definition W signage 

ceiver 0 f the present invention. The same numeral 

•s ass.gned to each part corresponding to Fig ™ 

as to omi, duplicate explanation. In this embod° 

rnent the oscillation frequency of the local 0S SS- 

or 151 ,s finely tuned by an oscillation frequency 

. 5 is a Dlock diagram showing the fifth 

ce.ver of the present invention. Numeral 310 in- 

mem!h! 7? medium and P^ral equip- 
ment th e reof ThQ same mmera( 0 p 

each part corresponding to Fig. 1 so as to onS 
duplicate explanation. " 

rinhl! he draWln9, the recordin 9 mediu >" and pe- 
npheral equipment thereof 310 consists of a 
read/wrrte magnetic disk or magnetic optical disk 
which can record a high definition TV sfcnS or a 
Pha^conversion optica, disk and a drive circuit 

sinn?/ CUrrent Standard ™ s, '9 nals suc " as NTSC 
signals, .rnage and sound recorders such as video 
tape recorders are now widespread and a proqJm 
which IS M viewed or a ^ogram 

being viewed can be recorded while viewing the 
program and automatic recording can be executed 
by setting the time. Such recording is to 2 
change the base band signal of a standi ™ 
signal such as an NTSC signal, modulate the fre- 
quency and record it on a magnetic tape .t thTs 
case the signal is subjected to FM modulation at 
the earner frequency which is decided from the 
relative speed between the magnetic tape and 
magnetic head and the cap lengtlfof the magn to 
head. Therefore, when the frequency of the third 
"*»»*» frequency coincides with a frequency 
which can be easily modulated, the signal process- 
ing unit which is necessary for wHtinn 

ssa-^ case - - ™ -22^ - ! 

stalled ,n the ,nput section of the recording medium 
and peripheral equipment thereof 310 and an FM 
demodulator is installed in the output section there- 

A high definition TV signal has a large amount 
of information compared with a standard TV sTgnal 



However, the frequency band width of the base 
band signal of the high definition TV signal is the 
same as that of the standard TV signal d e to 
highly efficient image coding and entropy ccSng 
5 There i ore ' wh ™ the high definition TV signal is 
recorded before it is demodulated to dig J d ,a 

w ich , is a,most equal to that oi *° 

v ewoo m « ba 0btained f ™ a 

viewpoint of storage capacity and images can be 

'o recorded for many hours. 

When the aforementioned analog image re- 
siding mode is added to a high d'efinitfon W 
signal mage recorder so as to record images for 

rs addi,, '° n 10 d W» ir "age Lord- 

's ng mode for recording digital information as it is, it 

1ST? 10 reC ° rdin9 ° f ima 9 es du «'"9 * 
sence^ n the case of analog recording, image 

degradation may be caused by a temperature 

change or a change with time of a magnetic taw 

2ZT ° PtiCa ' ^ " PhaSS --ersion ,C 0 pE; 
disk. However, a high definition TV signal is digital 
information, so that it can be corrected b y the So 
correction technique and the image quality which T 
equivalent to that of the digital T image reco dinp 
25 mode can be obtained. recording 

om K R ?-' 6 iS 3 block dia9ram sh °wing the sixth 

ceTvS o m f e l°n the h :' 9h d6finiti0n ™ «*-TS 
ceiver of the present invention. Numeral 31 in- 

» va Sbr a r ab ! e attenUat ° r ' 32 30 am », 33 a 
switch th ^' and 251 an AGC change-over 

Stracfed T iM,n9 deS ' Ved cna " a * 
extracted. An output signal of this input filter 20 is 

attenuator 33 and inputted to the mixer 40. 

the Zc ° f 019 lnpUt Si9nal is incr ^ed. 

lr change-over switch 251 switches and 
controls a gam control signal from the amplification 
and smoothing circuit 260 so that the gain aS nu - 
a . on operation starts from the intermediate te- 

Inl? -I* ? b,e 9ai " amp,ifier 90 correspon- 
dence w,th ,t. and the variable attenuator 33 starts 
attenuation by leaving the attenuation amount for 
corresponding to the level change such as the 

H Sta * s a «onuation at the point of time that the 
attenuation amount is maximized. When the nput 

2 th J k a " d COntr0,S * e 9 ain control signal 
so that the attenuation amount of the variable at 

T °e x t 3 Le * C0 ™*>»*™ lit, 

aSenuator £ • « ° f the va < iab >° 

the IntelS f" 935 ^' and final, y the 9 ai " of 
the ,ntermed,ate frequency variable gain amplifier 
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90 is increased. 

When the AGC change-over switch 251 is op- 
erated as mentioned above, the noise figure of the 
whole receiver can be prevented from degradation. 
At the time of gain attenuation, the degradation of 
the noise figure can be reduced lower than that in 
the first embodiment shown in Fig. 1. 

Since the variable attenuator is divided and 
each is delayed and operated, the sensitivity of 
gain control amount to the AGC voltage can be 
reduced and a stable AGC operation can be ob- 
tained. 

Furthermore, when the variable attenuator 31 is 
installed on the preceding stage of the amplifier 32, 
even when a TV signal on the maximum input level 
is inputted to the input terminal 10, mutual modula- 
tion interferences and cross modulation interfer- 
ences can be reduced. 

Fig. 7 is a block diagram showing the seventh 
embodiment of the high definition TV signal re- 
ceiver of the present invention. Numeral 81 in- 
dicates an NTSC signal intermediate frequency fil- 
ter, 91 an NTSC signal intermediate frequency 
variable gain amplifier. 291 an NTSC signal de- 
modulator, 320 a change-over switch, and 330 an 
NTSC signal output terminal. The same numeral is 
assigned to each part corresponding to Fig. 1 . 

In this embodiment, an NTSC signal and a high 
definition TV signal can be selectively received. 

Namely, in Fig. 7, even when an input TV 
signal from the input terminal 10 is an NTSC signal 
which is modulated in amplitude, or a high defini- 
tion TV signal, or a signal in which an NTSC signal 
which is modulated in amplitude and a high defini- 
tion TV signal are multiplexed through the co- 
channel, according to the channel selected by a 
viewer, when the channel is an NTSC signal, it is 
demodulated by the NTSC signal demodulator 291 
and outputted from the NTSC signal output termi- 
nal 330. When the selected channel is a high 
definition TV signal, it is demodulated by the high 
definition TV signal demodulator 290 and outputted 
from the high definition TV signal output terminal 
300. 

When a signal in which an NTSC signal which 
is modulated in amplitude and a high definition TV 
signal are multiplexed through the co-channel is 
inputted, it is demodulated by the high definition 
TV signal demodulator 290 and outputted from the 
high definition TV signal output terminal 300. When 
the high definition TV signal cannot be received 
due to the Cliff effect in this case, the NTSC signal 
in the cochannel is automatically demodulated by 
the NTSC signal demodulator. 291 and outputted 
from the NTSC signal output terminal 330. 

Therefore, the intermediate frequency filter 50 
is shared by a high definition TV signal and an 
NTSC signal and a band pass filter having a flat- 



ness in pass band and a small deviation of group 
delay which prevent the demodulation characteris- 
tics of a high definition TV signal from degradation 
is used. 

5 The second intermediate frequency signal is 

branched by the reception change-over switch 320 
according to the high definition TV signal or the 
NTSC signal and supplied to the high definition TV 
signal intermediate frequency filter 80 which con- 

70 sists of an SAW filter or others or the NTSC signal 
intermediate frequency filter 81 and only the band 
of the desired receiving channel passes. 

When a high definition TV signal is received, it 
is demodulated by an operation which is the same 

75 as that in the embodiment shown in Fig. 1. 

On the other hand, when an NTSC signal is 
received, the second intermediate frequency signal 
is amplified by the- NTSC signal intermediate fre- 
quency variable gain amplifier 91 and supplied to 

20 the NTSC signal demodulator 291 so as to be 
demodulated to an NTSC signal. This NTSC signal 
consists of a video and audio signals of the base 
band and outputted from the NTSC signal output 
terminal 330. 

25 When a high definition TV signal is received, 
the change-over switch 320 is switched to the high 
definition TV signal receiving side, and the third 
intermediate frequency signal is branched in the 
same way as with the embodiment shown in Fig. 1, 

30 and only the desired band in the third intermediate 
frequency signal is extracted by the filter 280, and 
the signal level thereof is detected by the detection 
circuit 270 and suitably amplified and smoothed by 
the amplification and smoothing circuit 260 so as to 

35 form a gain control signal. This gain control signal 
is supplied to the variable gain amplifier 30 or the 
variable gain amplifier 90 via the AGC change-over 
switch 250. 

When an NTSC signal is received, the change- 

40 over switch 320 is switched to the NTSC signal 
receiving side and a gain control signal which is 
generated in the NTSC signal demodulator 291 is 
supplied to the variable gain amplifier 30 or the 
variable gain amplifier 90 via the AGC change-over 

45 switch 250. 

When a high definition TV signal is received, 
an oscillation frequency fine tuning signal is sup- 
plied to the local oscillator 190 from the high defini- 
tion TV signal demodulator 290. However, when an 

so NTSC signal is received, a frequency fine tuning 
signal is supplied to the control circuit 230 from the 
NTSC signal demodulator 291 and by doing this, 
the control circuit 230 controls so as to finely tune 
the oscillation frequency of the local oscillator 160. 

55 To reduce the power consumption, it is possi- 

ble to supply power only to one of the high defini- 
tion TV signal demodulator 290 and the. NTSC 
signal demodulator 291 according to the received 
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signal. 



As explained above, in this embodiment not 
only a h.gh definition TV signa. but also a NtSc 

duced r ? 3nd ,he Sca,a « ^ 

„ m K R i' 8 15 8 b, ° Ck dia9ram snowin 9 «he eighth 

SS^" ^ hi9h definiti0 " ™ sign? e - 
ceiver of the present invention. Numeral 292 in- 

dl?nr a ^ mm ° n demodu, ation circuit of a high 
definition TV signal and an NTSC signal. 301 an 

ove?sj; c 9 h na T h OUtPUt termina '' and 321 a ch ang* 
over switch. The same numeral is assi g ned to J ch 

part corresponding to Fig. 1. 

In this embodiment, an NTSC signal and a hioh 

def,, on TV signa, can be selectively receiveSt 

J» same w ay as with the embodiment shown in 

Ra Tn'J? 9h defini,i ° n ™ Si9na ' is recei ^ in 

the' Wnl w , v 9e "° Ver SWitCh 321 is swi tehed to 
the h.gh def.nit.on TV signal receiving side R« 
doing this, the constitution becomes equa to that 
•n the first embodiment shown in Rg 1 and ihe 
same receiving operation is performed 
■ When an NTSC signal is received, the chanoe- 
over sw,tch 321 is switched to the NTSC X 
rece,v,ng side. The intermediate frequency 80 is o 
. h,gh definition TV signal and the nSc sfgna 
termed-ate frequency filter 81 having a speda 
frequency characteristics as shown in L aSS 
mentsin Figs. 7 and 8 is not used. Therefore 
embodiment is not suited to handiing ofan'S 

When an NTSC signal is received the com 

hL 9 , ? a " NTSC si 9 nal generates a base 
band signal of the NTSC signal using a digital filter 
For that purpose, by sharing the digital signal «£ 
cessing operation circuit and memory 35 « 
installed for demodulation, data decompression 

pir 9 r oces t 9 of a W9h d ^tion ~; 

Partially, the circuit scale can be reduced Thi« 
d.g.tai filter is a band pass fitter aXfa'Tt 

the NTSC signal intermediate frequency filter 81 
but e the center frequency is different from ea c n 

hinh*?!"- 8 S, ' 9nal whicn an NT SC signal and a 
thf JT t,0n ™ Si9na ' are mul «P^ed hml 
^ co-channe. is received, the changeover S wS 
321 is switched to the high definition TV siqnal 

It T?h S ' d f e T d Same rec?ivino °P- a «o" as 
that .n the first embodiment shown in Fig i ,! 

performed. When the high definition TV signal can! 
not be received due to the Cliff effect, the c W 
ever switch 321 is changed t0 the '^gj 
reiving side so as to automatically reSiveTe 



NTSC signal in the co-channel. 

By doing this, when broadcasting by a hioh 

broaT". W J 9 " 3 ' iS exac ^ «*" «" content o 
broadcasting by an NTSC signal through the co- 

caZ 3 " h eVen Whe " the hi9h definition TV s gna. 
cannot be received, the program during viewing 
can be continued with pleasure without stopping 
hinh h J' 5 / 336 ' Whe " the screen fr ame by the 
10 2 ITT ™ Sl ' 9na ' is P^tly synchronized 
with the screen frame by the NTSC signal and 
ve.ce ,s continued, it is more convenientTu rt h er 
mere, ,n this case, when the horizontal and v2c a | 
resolutions of the NTSC signal are made equivatn 
e those of the high definition TV signal by pe" 

nMSn 6 '"^'^ Posing, !he unpteas- 
ant feeling when a si g nal is switched ca „ b P e £ 

When it is decided whether there is an error 

» siSTnd te s r en by a W9h 

the hLTw ?• 8en frame by an NTS C sign a | on 
the broadcasting station side or not or when aTv 
signel for synchronizing the screens is added from 
he broadcasting station side, by delaying one of 

ory. they can be synchronized with each other 

when no consideration is given to the afnro 
mentioned interframe error by the broadcasting sfet 
Jen side, image comparison imposes an extSnefv 
heavy burden on the hardware so that vofce of a 
sSL e,in ' ti0n ™ Si9 " a ' «« voice ^ NTSC W 

Ida ?, C ° mpared Wth 6ach 0ther a "< ^e mag- 
mtude of frame error is calculated. For this calcula 
t-on. not only.voice but also the vertical synchmrtz 
3S S, ^ nal * the high definition TV S a„ d 

cal s'S ^ by Usi " 9 

SaSST 9 k Si9nal ' the voice amplitude for 

hS s^ J p ^ or ,he s P"*um after 
high speed Fourier conversion is compared be- 
tween the high definition TV signal aSd NTSC 
* signal and the fields (frames, ha A? the gS 
correction are inferred as the same'field ?Se 
By adding the difference in processing time be-' 

stna" in at^ 0 " ™ Si9na ' and « ^C 
« Zd h« „ t V,S, ° n S6t 38 a P^meter before- 
hand he number of fields (frames, to be com- 

m"^lHr reaSed ^ 3 raSU,t can ^ LTred 
more rapidly. This processing may be performer! 
once when the channel is switched 

so e h i n V Tw n / 0iCe iS COntinued as mentioned above 
50 3 J 9h de,,n,tion TV signal and an NTSC signal Z 
be synchronized with each other 

on.^i, eX K ,a j ned ab0Ve ' in Ms ambodiment. not 
only a high definition TV signal but also an NTSC 

55 dS^T^ 

itxed° n th7 ^H 9 ^ ^ a " NTSC 5i9nal are 2 
bplexed through the co-channel, even when the 

high definition TV signal becomes unrecSte a 

function for automatically receiving the NTSC sig! 
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nal can be added. 

When an NTSC signal is digitally demodulated 
and digitally subjected to image and voice process- 
ing, almost all the circuits can be shared by a high 
definition TV signal and an NTSC signal, and the 5 
circuit scale can be reduced substantially and can 
be made adjustment-free, and a standard TV signal 
(the PAL system or SECAM system) other than an 
NTSC signal can be processed by changing the 
software without adding or changing the hardware. w 

Furthermore, even when the conventional 
NTSC signal software resources (video of a movie, 
a product created by an individual using a video 
movie, etc.) are incorporated into a computer and 
any processing is added, an NTSC signal is han- is 
died as a digital signal in a television set, so that it 
is possible only by installing any output terminal 
(an SCSI interface, etc.). 

The effects shown in the embodiments in Figs. 
2, 3, and 4 can be added to each of the embodi- 20 
ments shown in Figs. 5, 6, 7, and 8. Furthermore, 
the effect shown in the embodiment in Fig. 6 can 
be added to each of the embodiments shown in 
Figs. 7, and 8. 

As explained above, according to the present 25 
invention, when the first intermediate frequency 
filter is shared by a TV signal of the standard 
system and a high definition TV signal and the 
second intermediate frequency filter and demodula- 
tor are installed in the TV signal of the standard 30 
system and high definition TV signal individually, 
both of the TV signal of the standard system and 
high definition TV signal can be selectively re- 
ceived, and also the second mixer of the double 
super-heterodyne system can be shared by these 35 
TV signals, and the circuit scale can be reduced. 

According to the present invention, when a 
high definition TV signal received is converted to 
the third intermediate frequency signal with a fre- 
quency lower than that of the second intermediate ao 
frequency signal by the third mixer, various signal 
processing can be executed easily by using an 
operation amplifier which can process an analog 
signal with high precision as an amplifier installed 
on the subsequent stage of the third mixer or by . 45 
converting an analog signal to a digital signal. Even 
when a TV signal of the standard system and a 
high definition TV signal are multiplexed and trans- 
mitted through the co-channel, the cross modula- 
tion by these TV signals can be reduced and 50 
hence a high definition TV signal at a low error rate 
can be demodulated. Furthermore, according to the 
present Invention, when a high definition TV signal 
is converted to the aforementioned third intermedi- 
ate frequency signal, the frequency of signals han- 55 
died by the high definition TV signal demodulator 
is reduced, so that the. circuit constitution is simpli- 
fied. 



Furthermore, according to the present inven- 
tion, when a TV signal of the standard typeNs 
digitally demodulated, a receiver shared by a small 
amount of general purpose high definition TV sig- 
nals and TV signals of the standard system of the 
analog circuit can be configured. When a TV signal 
of the standard system and a high definition TV 
signal are multiplexed and transmitted through the 
co-channel in this case, even when the high defini- 
tion TV signal becomes unreceivable, the receiver 
can be automatically switched so as to receive the 
TV signal of the standard system. 

To detect the gain control signal of the first 
variable gain amplifier or the second intermediated 
frequency variable gain amplifier, when a TV signal 
of the standard system and a high definition TV 
signal are multiplexed and transmitted through the 
co-channel, by eliminating the carrier part with high 
energy in the TV signal of the standard system by 
a filter, an error operation of gain control by the TV 
signal of the standard system can be avoided when 
a high definition TV signal is received and the high 
definition TV signal can be demodulated satisfac- 
torily. 

Claims 

1. A high definition. TV signal receiver comprising: 
an input filter for extracting a signal of the 

band including the desired signal from input 

radio frequency signals; 

a radio frequency amplifier for amplifying 

or attenuating an output signal of said input 

filter; 

a first local oscillator for outputting a first 
local oscillation signal at the oscillation fre- 
quency corresponding to the channel selection 
information; 

a first frequency converter for converting 
said desired signal which is an output signal of 
said radio frequency amplifier to a first inter- 
mediate frequency signal by said first local 
oscillation signal; 

a first intermediate frequency filter for ex- 
tracting said first intermediate frequency signal 
from an output signal of said first frequency 
converter; 

a first intermediate frequency amplifier for 
amplifying said first intermediate frequency , 
signal; 

a second local oscillator for outputting a 
second local oscillation signal; 

a second frequency converter for convert- 
ing said first intermediate frequency signal to a 
second intermediate frequency signal by said 
second local oscillation signal; 

a second intermediate frequency filter for 
extracting only said second intermediate fre- 
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quency signal from an output signal of said 
second frequency converter; 

far / S r?°" d intermedia,e frequency amplifier 
for amplifying or attenuating said second inter- 
mediate frequency signal; 

a third local oscillator for outputting a third 
local oscillation signal; 

a third frequency converter for convertinq 
said second intermediate frequency signal 
from said third local oscillator to a third inter- ,o 
mediate frequency signal by said third local 
oscillation signal; 

a third intermediate frequency filter for ex- 
tracting only said third intermediate frequency 
signal from an output signal of said third fre- « 
quency converter; 

a third intermediate frequency amplifier for 
SH?'" 8 $aid tWrd intermediate 'quency 

a first demodulator for demodulating said so 
third intermediate frequency signal and also for 
generating an AGC voltage for finely tuning the 
oscillation frequency of said third or second 
focal oscillator and an AGC voltage for control- 
ling the amplification degree of said intermedi- 25 
ate frequency amplifier; 

a filter having a frequency characteristics 
for reducing the frequency component, which 
is equal to the carrier component in a TV 

XLZ. **". Standard SyStem ' of said tnird » 
ntermediate frequency signal which is output- 
ted and supplied from said third intermediate 
frequency amplifier; 

a detector for detecting an output signal 
from said filter; and 

a smoothing amplifier for smoothing an * * 
ou put signal of said detector and amplifying it 
to tfurdesired voltage, wherein when said input 
rad,o frequency signal is a high definition TV 
signal having an occupied band width which is ao 
the same as that of a TV signal of the standard 
system, an output signal of said smoothing 
amplifier is a gain control signal of said radio 
frequency amplifier and said second intermedi- 
ate frequency amplifier. 

A high definition TV signal receiver according 
to Claim 1, wherein said receiver comprises- 5 

a switching unit for branching said second 
intermediate frequency signal from said sec- so 
ond frequency converter when said input radio 
frequency signal is said high definition TV siq- 
nal and when it is a TV signal of the standard 
system and for supplying said second inter- 
mediate frequency signal to said second inter- 56 
mediate frequency filter when said input radio 
frequency signal is said high definition TV siq- 
nal; a 



a fourth intermediate frequency filter for 
extracting only said second intermediate fre- 
quency signal which is supplied from said sec- 
ond frequency converter when said input radio 
frequency signal is a TV signal of the standard 
system; 

a fourth intermediate frequency amplifier 
for amplifying said second intermediate fre- 
quency signal from said fourth intermediate 
frequency filter; and 

a second demodulator for demodulating 
said second intermediate frequency signal 
from said fourth intermediate frequency am- 
plifier and for outputting an AGC voltage for 
finely tuning the oscillation frequency of said 
second local oscillator and an AGC voltage for 
controlling the amplification degree of said ra- 
dio frequency amplifier and said fourth inter, 
mediate frequency amplifier. 

3- A high definition TV signal receiver according 
to Claim 2. wherein said receiver comprises 
means for setting said AGC voltage from said 
first demodulator to a control signal for the 
amplification degree of said third intermediate 
frequency amplifier when said input radio fre- 
quency signal is a high definition TV signal 
and for switching said AGC voltage from said 
second demodulator as a control signal for the 
amplification degree of said radio frequency 
amplifier and said fourth intermediate frequen- 
cy amplifier when said input radio frequency 
signal is a TV signal of the standard system. 

A high definition TV signal receiver according 
to Claim 1. 2, or 3 wherein said receiver com- 
prises: 

a fourth frequency converter for forming a 
signa at the differential frequency between 
said first local oscillation signal and said sec- 
ond local oscillation signal; and 

means for controlling the oscillation fre- 
quency of said first local oscillator so as to 
keep said differential frequency constant by 
using the PLL circuit from said channel selec- 
tion information. 

A high definition TV signal receiver according 
to Claim 1. wherein said first demodulator de- 
modulates a high definition TV signal when 
said input radio frequency signal is a high 
definition TV signal, demodulates a TV signal 
of the standard system by using a digital filter 
when said input radio frequency signal is a TV 
signal of the standard system, and outputs an 
AGC voltage for gain control of said radio 
frequency amplifier and said second intermedi- 
ate frequency amplifier even when said input 
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radio frequency signal is a TV signal of the 
standard system and the section from the input 
terminal of said input radio frequency signal to 
said third intermediate frequency amplifier for 
amplifying said third intermediate frequency 5 
signal is shared by said input radio frequency 
signal of a high definition TV signal and said 
input radio frequency signal of a TV signal of 
the standard system. 

10 

A high definition TV signal receiver according 
to Claim 1, 2 t 3, 4, or 5 wherein said first 
intermediate frequency filter consists of a di- 
electric resonant filter. 

15 

A high definition TV signal receiver according 
to Claim 1 , 2, 3, 4, or 5 wherein said second 
intermediate frequency filter for a high defini- 
tion TV signal consists of an SAW filter. 
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(54) High definition tv signal receiver 

(57) To make it possible to receive a modulated sig- 
nal which is obtained by suppressing a earner signal 
such as a high definition TV signal which is digitally 
demodulated such as QAM (quadrature amplitude mod- 
ulation), a receiver of the double super-heterodyne sys- 
tem having the first and second mixers (40) and (70) is 
a basic constitution. A band pass filter (50) having a flat- 
ness in pass band and a small deviation of group delay 
which will prevent the demodulation of a high definition 
TV signal from degradation is used a first intermediate 
frequency filter. An SAW filter (80) is used as a second 

FIG. 



intermediate frequency filter. The third mixer (100) for 
converting a second intermediate frequency signal to a 
third intermediate frequency signal in frequency is 
installed and the frequency of the third intermediate fre- 
quency signal to be converted is set to a value lower than 
the frequency of the second intermediate frequency sig- 
nal. The demodulator (290) for a high definition TV signal 
is installed so as to demodulate a high definition TV sig- 
nal included in the third intermediate frequency signal. 
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